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(54) RETROFOCUS TYPE LENS AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a retrofocus 
type lens having long back focal length with reference to 
a focal distance, having telecentricity on a video source 
side and realizing wide viewing angle projection. 
SOLUTION: A 1st negative group lens G1 has an 
aspherical lens L negative lenses L2 and L3 being a 
meniscus convex to a large conjugate side and a 
negative lens L4 being a meniscus convex to a small 
conjugate side. A 2nd positive group lens G2 has a 
positive lens L5 and a lens L6 bonded with the lens L5. 
A 3rd positive group lens G3 has a positive lens L7 being 
a meniscus convex to the small conjugate side, a 
biconcave lens L8, a positive lens L9 bonded with the 
lens L8 ? a biconvex lens L10, a biconvex lens L11 and an 
aspherical lens L12. When it is assumed that f, fl, f2, and 
f3 are the focal distances of the entire system and the 
respective groups, and f4 and f5 are the axial focal 
distances of the lenses L1 and L12, this lens satisfies 
0.8<f2/f3<1 .5, 1 .6<&verbar;f 1 &verbar;/f<2.4, 
&verbar;f4&verbar;/f>30 and f5/f>6. 
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SC^A^RTtt-eft*. *f« (6) <DTH*fi*.T/W 

[OO 3 6] *fc % §SS6<BfiSSSl ^5 5**eO)U hP7 
t-*Xfl/>XlOlt J/ 4 ^4L/>XL 4 SMt 

XL 7 ^l«t 4«B»(0d«fz felt -67^^*1. v 8 ^m 
8 u>XL8*«fiE-r*ai*ta)d«i=fert«7^^*. 
1/9**9 u>XL9*«fit-r*w*t<Dd«(z33rt*r ^ 

fil+*7*'<»4:Lfcfc#i::. TBOfcfM (7) . 
(8) % C9) . (10). (11) &tf(12) 

- (7) 

- (8) 

- (9) 

- (1 0) 
-(11) 

- (1 2) 

[OO 3 7] ftf*5t (7) (1 2) *T?*j»S-T-S 



(7) 



2001-324675 



m9U>XL 9 . Si/mi Ol/>XLio(^77^# 
L 7 , L 8 , L 9 , L 10 *««-r45B*t(DT!y<a36^ ft 

[0038] il0iil^b5ft?a)UhP7 
O. 008<dPgF4 <0. 03 
0. 01 <dPgF5 <0. 025 
O. 01 <dPgFs <0. 02 
0. 03 <dPgF 10 <O. 055 

[0039] Pg F= (n g-n F) / (n F-n 

C) "Cfty. ng % nF. n C tt-tft-ftu gfli (Jtfl 
43 5. 8 nm) % FS (3*fi4 8 6. 1 n m) . C|g 

(116 5 6. 3 nm) CD&filzfc tt £SSr^ L T 

*>a^htt :PgF=-0. 00 1 

*v\^ : P g F = — O. 0 0 1 

HO Y A : Pg F=-0. 00 1 

M*?*7X:PgF = -0. 001 

v<mtmte&cm : £7K-t<D'e % dPgF 
ml*, IHl 2^Z^^tl^l^■r^^A^OT^^^IZ-^l^T, 
±Eftf*5t (13)^6(16) *-eS»fc-frliJ:^. 

[0040] ±Eft»St (7) fr& (1 2) *-C0)lfefr 
fC^^feJiXM^IECOaSlwiD^T. (1 3) 

(16) m^t^4 U>XL 4 . S5 U>XL 5 . ft 

su>xl 8 . atffti o»XLioSi««»»© 

l»*#IMtt*^Hfrfia>«SHl=»llR-r*wi:-e. ftlzfa 

^b5ftC0UKP7t-^XlU>Xl 0(Z«fc*U*. 

-0. 01 <dPgF7<0. 045 
-O. 015<dPgF 9 <0. 02 

[00 4 2] SH*SC ( 1 3 ) 3&x b ( 1 6 ) *T<&lB«ffi 

ie. 7UT«nw»*r=iniir*fra d 7) (1 

8) CJ:oT«7 b>XL7WS9 L/>XL 9 0)*a» 



t-*XSb>Xl Olfc dPgFm^ ImU>X 
( m=4 , 5, 8, IO) **J*r«iltta>J|*#fktt 

(77^8) SPgFn (v d ) "C^U dt»lcj3lf4 
7v*&Vd\z&\f%&m[s>X£&f&TZmi$#mte 
*3Rr«*ta>JI*»»5M»Jt*PBFma (v d ) 
LfciSlz, 

d P g Fm= P g Fma (v d ) -PgFn ( v d ) 
T?fcy. TS5<Dftf*3t (13). (14). (1 5) a 
1/(16) 

-(13) 

»- (1 4) 

- (1 5) 

- (1 6) 

-Elector. STSfc4rt<. «*a^i:«**-r. Si 
2 (a) (d) *t?i:u ya^hti (SCHOT 

T) . *a*a^-/\^ (OHARA) % HOYAftS^ 
(HOYA) % »3t#attffl*qfe^^X (SUM I T 
A) Hi 2 (a) 3^6 (d) 

6 8 9*l/ d +0. 64422 4 
6 1 8 * f d +0. 6 4 1 4 6 2 
8 0 2 * l/ d +0. 6 4 8 3 2 7 
4 8 8 * Z/ d +0. 6 3 7 0 0 0 

7 l/7*»t»j|»|:J!Pl!lt 5 C fc A<T?*4. d0>$£ 

u7rt»i3j:ya*a«»a)««B36^bLfcy. 
[0041] -£tz. mmommi s &x*<d ist* a -? 

t-^Xf U>X1 01*. TIB0)*fra (17) M 
(1 8) 

(1 7) 

- (1 8) 

[0 0 4 3] Hjffiaj&ffii 

ussc^j^^i a)UKP7t-^^iu>xi o£i$j&-r 



(8) 



iff BB 2001-324675 



£e gllC^T, Si~S23l4 U>Xl_i~ Li2<7>*ffi 



y p e\tftmUm<D$>(zr$:7r,L. ASPtt«, S 
TOIi»tJSiS^-ro 

[0 O 4 4] 

[Si] 



S R T Nd vd Type 



OBJ 


Infinity 


858. 55 






1 


-523.6556 


4 


1. 491000 


57. 562 


2 


514. 0728 


0. 5304008 






3 


33.83429 


5. 479604 


1.816000 


46. 600 


4 


18.11977 


7. 402664 






5 


60. 944 


1. 930828 


1.516800 


64. 200 


6 


29. 00685 


5. 523577 






7 


-62.45322 


15. 25701 


1.915357 


21.200 


8 


-694. 9453 


30. 34551 






9 


26. 82546 


3. 041943 


1.846659 


23. 800 


10 


-365. 2097 


1. 68066 


1.806100 


40. 730 


11 


257. 9009 


0. 2485364 






12 


Infinity 


10. 12673 






13 


-42. 11169 


6. 136205 


1. 668921 


45. 000 


14 


-23. 92971 


1.092819 






15 


-18. 54591 


1. 508804 


1. 846660 


23. 830 


16 


18. 54591 


4. 072995 


1. 797120 


35. 080 


17 


234. 3953 


2. 943065 






18 


35. 36946 


6. 982814 


1. 434250 


95. 000 


19 


-37. 2984 


0. 8544881 






20 


37. 99807 


6. 120832 


1. 516800 


64. 200 


21 


-123. 2559 


0. 4768649 






22 


83. 18422 


3. 34 


1.491000 


57. 562 


23 


-137. 8496 


5. 03 






24 


Infinity 


26 


1. 516800 


64. 200 


25 


Infinity 


3 






26 


Infinity 


2. 74 


1.471693 


65. 850 


27 


Infinity 









ASP 
ASP 



STO 



ASP 
ASP 



[0 0 4 5] SRl l/>XLilt ?7Xf79S >X®S 22 , S 2 3^^^(*. *5t (1 9) Tt&frZtl 

2ft (PMMA : polymethylmethacrylate) ftt&ftlj* £>„ 
COU>X@S t , S 2 S*SBi:LtL^ *f:. »12 [0046] 
U>Xl_i 2 t, la] £ PMMA^b^tj % ^<7)U>X®S [&1 ] 

22» S23£3M*®£ LT l>£ 0 U>X®Si, S2&tfU 

Z = r + DV 4 +EY* +FY* +GY 10 +HY 12 +/Y U 

l + {l-(l+/Or 2 /* 2 } ? 

• (19) 



[0 0 4 7] Zltis>Xm<DTK&$&mtLtz 
8U GI41 0&a>#s$ffi«». HI41 



K, D, E, F, G, H, I COm\t. l^TCD^ 2 CZtf 

to 

[0 0 4 8] 
[«2] 



(9) 



&m 2001-324675 



<#*E4Mfc> 



S K D E F 



1 32.79982 3. 5020967 e-5 -8.559474e-8 1. 2542213e-10 

2 -3.143952 3. 8128909e-5 -1. 3036009e-7 2. 3490044e~10 

22 -96.65446 1.8810461b-6 -1. 372124e-7 -1. 4116834e~10 

23 -2.165457 3.4512883&-6 -3. 2416442e-8 -4. 953758 5 e- 10 



I 



1 -6. 6214841e-14 -1. 0583201e-17 2. 1834647e-20 

2 -1. 595244e-13 -2. 3343029e-18 3. 3386459e-20 

22 2.6262719e-12 -9. 9308B71e-15 1. 4447615e-17 

23 3. 3877491e-12 -9. 6148395e-15 1. 1066089e-17 



[00 4 9] %^ U>XLi<tmi 2L/>XL 12 J^7 
£Z>o ±IB*ft^ (3) (4) CItf 

*ti:fc»*©iaxi/t'h4<MPu tt^aifltoa 

**»*WttO>*ft*/h*<r*Ci:36<-C#*. 

[00 5 0] H % Si U^XLi^f 1 2U>Xl_ 12 0 
^X^^*mi4. PMMAmn(D#S % «jU4. B 
* W ttSfl) ZEONEX-280S (RSi 

*) *\ BMfiEXlft^ttSOO Z - 1 O O O (ffi 
S«) ^ffil^ttcfc<, ^<Dm-£>lZ& % U>X^Ii:L 

[00 5 1 ] dl RZfmi iZmLtzttW STOfi7-f h 

^«^j<D/\^>x$-i^^-r^o mi 30g 

ft< U>X(D*«|::3Ffrft«^ S¥U>X70)f L/t 
> h 'J 9*ttl:j:ya« Si2<Z>B8P&£'J*£ < Lttf 

2 fi. toT^-f 
SBwiTfey, «y sTO(DBBPa***y/h* <r 

So «ysTO0)HPgS**< 

«2j*«ft?fc"t*ub<**. Sot »ysTOI*IBW 

x. b *i S cfc 5 ft« J$ tT&^t tfW. * L l\, 
[00 5 2] S«OiBffi1(Dl/hP7t-*^I 
U>Xl Of=felt*f 2/f 3. Ifll/f, If4l/ 
f, f5/f. lEXPl/f, BFL/flt *2t 
511 1 f-^t"fil£:ft y % j/ 4, 1/5, v.^.y^r 

V$, V] 0 , dPgF 4 , dP g F 5 , dPgF 7( dPg 
F 8 . dPgF 9( dPgFioli, Mt^I1 2C^t 
fl^rfty. .htBOftfrsS (1 ) - (1 8) ^Sf^o 



L 7 . $8 b>Xl_ 8 , 19 U>Xl_ 9 . &V$1 0 U> 
XLio^d P g Ftt* C*lS«*Lfc>— 7J«. Atfffl 
tt©Sp a pff (GLASSI) ^§1 3 fZ^-T 0 
[00 5 3] H\Z^ SgflS<D^fil 0>U hP7t- 

ii/>xi or*. i/hP7t-^xiu>xi o<b7^ 

tjx^u>Xi o^b7^f I MG 

l-S«*»*lca«ftfflJRnBI«3bnE«"C**J:5f^ S 

frfrft*J:3fzRtl-**iTa3y* +#ftJ12l7feS£5i« 
±ft*fcaMWB«a>feA^ KKA9a)ll£SB«ll 
[0054] B2I4* mm<Dtemi^ (Dlshny*-** 

iu>xa)Stt^tta)-efty, na (a) i*. /j>£ 
ft*a«i=&i*«*ja«s« rh (b) 14. mm^m* 
H2r=^**t«s^jR»ai;Mftittai4. #rcs* 

1546. 1 n mO*l^^t ?P V K LfctOtft 
5o 12 (a) IZfclNT\ TA14. HnO)i%fli 

fey. sai4. tt^a>^3t«s^^>ixx>i/^;u® 

[0 0 5 5] H3I4. S«0)iBaia)l/KP7t-*X 

au>x©«tt**-rtia>-c?*y, rib (a) i* % i*_t 

(BPft. »W*<0. 0 0mm) 0>titJ&£ % RB (b) 
lis SIAM O. 2 4mm 'J->fflIft 4 0. 8 

0 ) (Dm^^TTiTo -£tc. HBirfel\r, PYlipfelfi 
ClSKft YW75Ir]*;fU E Y(4Y|ft7^fp]<7)fi|llXM^^: 

r. PXtt**XtfY*KMftx»*fii*5a 

;MWL! (=4 7 0nm) . IfiWL 2 (=5 4 6. 1 
nm) . tSWL 3 (=6 1 0 n m) 0>#lZOt*T^n 

[0 0 5 6] "7 hy*x*©B*EM*«*-r*^-f 

hyS:;u^$fflixf = a^a*»Brzj3L^TI4. IM®^:^ 



(10) 



ftffi 2001-324675 



Eft#SC (7) , (8) . (9) f (10), (1 
1) , (12) l:J:ot, L/>Xl_ 4 , L 5f L 7 , L 8 , 

[0 0 5 7] SfclZ. jfef+St (1 3) , (14), (1 
5) , (1 6) fCfcl^T. U>XL4, Lb, l_8, Li 0 
#^(Z>*»»«tt<D±RBfit&i;TI8ffl*»JIB-r-5Ct 



w^fe (violet) ©7UTa»^j:ya^ii«a)*«B 

(1 7) , (1 8) CJiyU^XLy, U>XL 9 . 
a>J»«»«tt<D±B«atfTI8ffiS«llfi*-r4Ci:-C- 

[oo5 8] yL±mwLtz&5iz. mmo)i&mt o^k 

jESJiTfey. 'J7?Pi?z^*i:L-COttffll;IBLt 

+»fta*tttB**«-e#*. *e>i^ ioo^iim« 

[0 O 5 9] HS£CDJ&£g2 
HS£<Dff2£l2lCfclt£)L' hP7^- — O0) 
TK<Da3lz*Tft««lZcfcyttS*ft*. 
[0 0 6 0] 
[*3] 



s 


R 


T 


Nd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523. 6556 


4 


1. 491000 


57. 562 


ASP 


2 


514. 0728 


0. 3460913 






ASP 


3 


32. 46232 


5. 741718 


1. 815500 


44. 540 




4 


17. 70302 


7. 509995 








5 


61.35029 


1.513102 


1. 516800 


64. 200 




6 


28. 64692 


5. 370549 








7 


-62. 80119 


15.68162 


1. 952500 


20. 360 




8 


-591. 8352 


29. 28073 








9 


27. 42022 


2. 96639 


1. 846660 


23. 780 




10 


523. 2012 


1. 640253 


1. 835000 


42. 980 




11 


239. 0524 


0. 4799632 








12 


Infinity 


10. 7825 






STO 


13 


-36. 80036 


8. 578273 


1. 670030 


47. 110 




14 


-21.68061 


0.8112146 








15 


-17. 80312 


1.499474 


1. 806450 


24. 400 




16 


17. 80312 


5. 136428 


1. 803490 


30. 400 




17 


166. 289 


0. 7903997 








18 


36. 07789 


7. 570944 


1. 455999 


90. 300 




19 


-37. 86468 


0. 4496936 








20 


37. 05455 


5. 229943 


1. 516800 


64. 200 




21 


-124. 2783 


0. 3900116 








22 


83. 18422 


3. 34 


1.491000 


57. 562 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


1. 516800 


64. 200 




25 


Infinity 


3 








26 


Infinity 


2. 74 


1. 471693 


65. 850 




27 


Infinity- 











[00 6 1 ] U>X®Si, S 2 &tfU>X®S 2 2> S 2 3 

<Dmmt. ±es (i 9) x-mtizti&o 

9k$LK, D, E, F, G, H, I <Dflttt % ^TOi4 \Z- 



[0 0 6 2] 
[»4] 



(11) 



ftffi 2001-324675 



S K 



1 32. 79982 

2 -3. 143952 

22 -96. 65446 

23 -2. 165457 



S G 



D 



3. 5020967e-5 
3.8128909e-5 
1.8810461e-6 
3. 4512883e-6 



H 



E 



-8. 659474e-8 
-1. 30360O9e-7 
-1. 372124e-7 
-3. 2416442e-8 



F 



1.2542213e-10 
2. 349Q044e-10 
-1.4116834e-10 
-4. 9537585e-10 



1 -6. 62l4841e-l4 -1. 0583201e-17 2. 1834647e~20 

2 -1.595244e-13 -2. 3343029e-18 3. 3386459e-20 

22 2. 6262719e-12 -9. 9308871 e-15 1. 4447615e-17 

23 3.3877491e-12 -9. 6148395e-15 1. 1066089 e- 17 



[0063] titz. mm<DMm2<Dis h-ny*—jjxm 

U>Xl Odjfclf* f 2 /f 3 » lfll/f, \f*\/ 
f, fs/i, I EXP |/f , BFL/flfc »2t 

i fc^ffiii^cy. 1/4, vs, 1/7, 1/8, 

V9, ^10» dPgF 4 , dPgF 5 , dPgFy, dPg 
F 8 , dPgFg, dPgF 10 l*. ft^tiSl 2l:^t 

mtK y % ±Eoft#3t (D-(18) ^^s-r-So 
*ro)»as^ (GLASS®) ^1 4iz^-r 0 

[0064] 04lt mm<D^m2(D\y hP7t-*X 
iU^X^tt^^ftOtfe^ @H (a) ti. /h£ 
fc^tMll-fcltSSEjSJML f^H (b) (i. ^ffiifcM£ 



[006 5] S5li. nMG>Mm20)lshn7* — t>* 

ai/>x^tt$*rt©-c*y, (a) i*. «± 

(fiP%. «Sj&<0. 0 0 mm) CD«i|RM. mm (b) 
(i. 0. 2 4mm ^7 'J — >MMft 4 0 . 8 

° ) <£><St!iXM£^-fo ttJfe^te. IlWLi (=4 7 0 
nm) % MWL2 (=5 4 6. 1 n m) % 2£fiW L 
3 (=6 1 0 nm) (DSfcClOl^T^P h Ltz 0 ft. H 

[0066] £ffiO)J&tt3 
HiS<7)^§|3(rfelt^ L/ hP^^- — *XiL/>Xl 0 0} 

[0 0 6 7] 
t«5] 



(12) 



4#H3 2001-324675 



s 


R 


T 


Nd 


V d 


Type 


OBJ 


Infinity 


858. 55 








I 


-523. 6556 


4 


1.491000 


57. 562 


ASP 


2 


514. 0728 


0. 290537 






ASP 


3 


35. 40269 


6. 328004 


1. 815500 


44. 540 




4 


17. 97651 


9. 225756 








5 


732. 3459 


1.511957 


1. 565800 


61.000 




6 


39. 71425 


4. 475727 








7 


-61. 05018 


17. 00026 


1. 846660 


23. 830 




8 


-88.2142 


25. 28463 








9 


31. 6968 


7. 644573 


1. 806450 


24. 400 




10 


-56.61138 


1. 525936 


1. 850259 


32. 300 




11 


400. 5343 


0. 2472514 








12 


Infinity 


6. 278201 






STO 


13 


-45. 30546 


7.217551 


1. 668921 


45. 000 




14 


-29. 10246 


1.844334 








15 


-22. 93409 


1.499244 


1. 806450 


24. 400 




16 


22. 93409 


5.404707 


1. 880670 


41.010 




17 


84. 79871 


3. 100244 








18 


35. 30042 


6. 928448 


1. 438750 


95. 000 






QQ 7COOC 


0. oU4olol 








20 


38. 59989 


5. 269955 


1.565800 


61.000 




21 


-120. 6387 


0.4012553 








22 


83. 18422 


3. 34 


1. 491000 


57. 562 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


1. 516800 


64. 200 




25 


Infinity 


3 








26 


Infinity 


2. 74 


1.471693 


65. 850 




27 


Infinity 











[0 0 6 8] U>X®Si, S 2 :&tf U>X®S 2 2. S 2 3 ^To 

<Dr*m*. Jitaxe (i 9) x*mt>ztL$>o imm [ooeg] 

m$LK, D, E, F, G, H, I <7>filEI£s iUTC0^6[Z [g6] 



s 


K 




D 




E 


F 




1 


32. 79982 


3. 


5020967e- 


-5 


-8. 659474e-8 


1.2542213e- 


10 


2 


-3. 143952 


. 3. 


8128909e- 


-5 


-1. 3036009e-7 


2. 3490044e- 


10 


22 


-96. 65446 


1. 


8810461e- 


-6 


-1. 372124e-7 


-1.4116834e- 


10 


23 


-2. 165457 


3. 


4512883e- 


-6 


-3. 2416442e-8 


-4. 9537585e- 


10 



s 


G 




H 




I 




1 


-6. 6214841 e-14 


-1. 


0583201e-17 


2. 


1834647e- 


-20 


2 


-1. 595244e-13 


-2. 


3343029e-18 


3. 


3386459e- 


-20 


22 


2. 6262719e-12 


-9. 


9308871e-15 


1. 


4447615e- 


-17 


23 


3. 387749 le-12 


-9. 


6148395e-15 


1. 


1066089e- 


-17 



[0070] ^tz. mfeOfcms&ishny^—ji^m 

L/>X1 OlZfclt* f 2 /f 3. Ifil/f, |f 4 l/ 
f. f 5 /f. lEXPl/f, BFL/flt 

1 flir&y. &tz* v 4 % 1/5, i/-. 7l - -3/8, 

V 9, I/10, d P g F 4 , dPgF 5 , dPgFy, dPg 
F 8 . dPgFg, d Pg F 10 l*. 
mtteV. ±IBC0^^ (i ) ~ (is) £0 



XLioCDd P g Fffi. CtL^^it Ltc>— &u:^ 
^CDMS#"^ (GLASSffl) £^1 SfZ^-f 0 

[0071] *\s>xm<D'\^te&®imtz&if& 



(13) 



&m 20O1-324675 



t^D^Lfc. *fc«MX»** 4 7 0nmM«WL 
U 5 4 6. 1 nm(0;MWL2, 6 10nm(DMWL 

SI 7 (b)I*a*flfcWlO. 2 4mm (X <7 'J — >«jffl 



[o o 7 2] mmoj&m* 

[0 0 7 3] 
^ 7] 



S R T Nd vd Type 



OBJ 


Infinity 


858. 55 






1 


-523. 6556 


4 


1.491000 


57. 562 


2 


514. 0728 


0. 3106203 






3 


32. 11425 


4. 897889 


1.815500 


44. 540 


4 


18.13915 


9. 891571 






5 


615. 953 


1. 867131 


1. 516800 


64. 200 


6 


38. 07008 


4. 872353 






7 


-55. 8922 


10. 76093 


1.952500 


20. 360 


8 


-158. 9936 


33. 43624 






9 


27. 15409 


1. 71539 


1. 846660 


23. 780 


10 


65. 88343 


1. 703782 


1. 835000 


42. 980 


11 


389. 4769 


1.885492 






12 


Infinity 


10. 1411 






13 


-34. 59501 


7. 346158 


1. 434250 


95. 000 


14 


-20. 98952 


1. 303026 






15 


-16. 54598 


1. 698124 


1.806450 


24. 400 


16 


16. 54598 


5. 182819 


1. 784696 


26. 300 


17 


173.9901 


0. 2414552 






18 


35. 77961 


8. 228911 


1. 455999 


90. 300 


19 


-29. 56398 


0. 734205 






20 


38. 65487 


5. 236639 


1.516800 


64. 200 


21 


-96. 22279 


0. 312764 






22 


83. 18422 


3. 34 


1. 491000 


57. 562 


23 


-137. 8496 


5. 03 






24 


Infinity 


26 


1.516800 


64. 200 


25 


Infinity 


3 






26 


Infinity 


2. 74 


1.471693 


65. 850 


27 


Infinity 









ASP 
ASP 



STO 



ASP 
ASP 
ASP 



[0074] U>X®Si, S2&U : L'>;C®S22> S23 

oj&mz* -tiEzt (i9) vmt>z*i& 0 imm 

&$IK, D, E, F, G, H, I (Dm*. &LT<Dm8\Z 



[O O 7 5] 
[^8] 



(14) 



ttffi 2001-324675 



S K 



1 32. 79982 

2 -3. 143952 

21 5.656857 

22 -96. 65446 

23 -2. 165457 



S G 



1 

2 
21 
22 
23 



D 



3. 5020967e-5 
3. 8128909e-5 
5. 7780988e-8 
1. 8810461e-6 
3. 4512883e~6 



E 



-8. 659474e-8 
-1.3036009e-7 
5.0172158e-9 
-1. 372l24e-7 
-3. 2416442e-8 



F 



1. 2542213e-10 
2. 3490044e-10 
5. 67066e-12 
-1.4116834e-10 
-4. 9537585e-10 



-6. 6214841e-14 
-I. 595244e-13 
1.4116746e-14 
2. 6262719e-12 
3. 3877491e-12 



-1.0583201e-17 
-2.3343029e-18 

0. 00 
-9. 9308871e-15 
-9. 6148395e-15 



2. 1834647e-20 
3. 3386459e-20 
0. 00 

1.4447615e-17 
1.1066089©-! 7 



[00 76] mfe<Dtem4<Dlshn7* — J)Xm 

U>X1 OlZtSl+Z f 2/ f 3f |fi|/f, |.f4l/ 
f, f 5/ f , I EXP|/f, BF L/f li % «2-r 
1 l-^^fit^^y. V4, V5, J/7, Vg. 

vg, 1/ 10- dPgF4, dPgF5, d P g F7, dPg 

f 8 . dPgFg, d p g Fioi*. tt&-rsai 2lC*-T 
fitit^y. ±Eo>jfeft* (D-d 8) ^ist^o 

l 7 . m8u>XL 8 . I9 1/>xl 9 , 0U> 

#a>HAM (GLASSY 6iz^-r 0 
Co 07 7] *fc. *u>xsa>/jx*ft*s«irteit* 



"To 3Ej34UI« mtiVBLm&lZfo&S 4 6. I nmCOl^ 
t?n^Hfc, *fc«Jft*l4* 47 0nmfl)MWL 
1. 5 4 6. 1 nm(D5KIWL2, 6 1 OnmMlWL 
3 lCOlxr^n^ hLfco 09 (a) l4*Lt<D»Jtt*. 
19 (b) fttfcfcfltftl O. 2 4mm (X^'J— >G0@ 
114 0. 7° ) <DmV5LmV&&o HSS(D^g|4fZfc 

[0 0 7 8] HJfiCD^ffiS 

nutr*. TEfl!)«9iz*-r»««ir=*y*jE*ft*. 

[0 0 7 9] 
[19] 



(15) 



2001-324675 



s 


R 


T 


Kd 


vd 


Type 


OBJ 


Infinity 


858. 55 








1 


-523.6556 


4 


1.491000 


57. 562379 


ASP 


2 


514.0728 


0. 2507191 






ASP 


3 


31. 79713 


5. 83051 


1. 815500 


44. 540001 




4 


17.41408 


8. 94829 








5 


250. 0999 


1. 500401 


1.518206 


65. 000000 




6 


32. 69828 


5. 044313 








7 


-50. 54402 


17. 00136 


1. 808095 


22. 800000 




8 


-116. 8878 


28. 05658 








9 


27. 78104 


2. 077707 


1. 784700 


26. 100000 




10 


-379.0815 


1. 499639 


1.822230 


37. 450001 




11 


192. 1694 


1.933463 








12 


Infinity 


13.95595 






STO 


13 


-33. 44034 


1. 499981 


1. 670030 


47. 110001 




14 


-17. 82397 


0.4832298 








15 


-15. 78343 


1. 498544 


1.806450 


24. 400000 




16 


15. 78343 


5. 389283 


1. 784723 


25. 700000 




17 


188. 8437 


0. 2447158 








18 


35. 68195 


6. 9571 


1.455999 


90. 300000 




19 


-31.56879 


3. 626223 








20 


33. 3398 


5. 424156 


1. 518350 


60. 300000 




21 


-157. 8581 


0. 5667947 








22 


83. 18422 


3. 34 


1.491000 


57. 562379 


ASP 


23 


-137. 8496 


5. 03 






ASP 


24 


Infinity 


26 


1.516800 


64.199997 




25 


Infinity 


3 








26 


Infinity 


2. 74 


1.471693 


65. 849544 




27 


Infinity 











[0 0 8 0] U>X®Si, S2&tf U>X®S22» §23 
cDJ&tfl*. (19) T*mt>ZtlZ>o &tz* [008 1] 

«SK, D, E, F, G, H, I (DMit. O [110] 



s 


K 


D 


E 


F 




1 


32. 79982 


3. 5020967e-5 


-8. 659474e-8 


1. 2542213e- 


-10 


2 


-3. 143952 


3.8128909e-5 


-1.3036009e-7 


2. 3490044e- 


-10 


22 


-96. 65446 


1.8810461e-6 


-1.372124e-7 


-1. 4116834e- 


-10 


23 


-2. 165457 


3. 4512883e-6 


-3. 2416442e-8 


-4. 9537585e- 


10 


S 


G 


H 


I 







1 -6. 621484U-14 -1. 058320!e-17 2. 1834647e-20 

2 -1.595244e-13 -2. 3343029e-18 3. 3386459e-20 

22 2.6262719e-12 -9. 9308871e-15 1. 44476I5e-17 

23 3.3877491e-12 -9. 6148395e-15 1. 1066089e-17 



[0082] *fc % mi&<D]&m 5 (7) is hUZ>* — 
U>Xl OClfclta f 2 /f 3. I f 1 l/f, If 41/ 
f, f 5 /f. lEXPl/f, BFL/flt t^t 
&^1 1 iz^ti&t & 2/4, 1/5, 2/7, vq, 

^9- Vio» dPgF 4 , dPgF 5 , dPgF ? ,.dPg. 
F 8 . dPgF 9 , dPgF 10 (t t^t^gl 2l:^t 

fflifty. JtEa>SM*a (1) - (i 8) ^£t^ e 



L 7 . 18U>XL 8 , 19 U>Xl_ 9 . O U> 

XLio<Dd P g FfflL. C*l$Si6Lfc>— atfffi 
ttfl)g B a B l^ (GLASSY) ^11 HZtt.To 
[0 0 8 3] X.\z^ *u>XR(D/hSftAS«lzteif-s 
ff£JK2£* IS^i^ii Olc £fctii|xM£l3i 1 

l^^-To *JSHR». SftiR*^rcae*5 4 6. I nmf: 
^t^n-yhLt. 4 70nmfl)Stt 

WL 1% 5 4 6. 1 nmCOiK^WL2. 6 10nmOM 



(16) 



&ffi 2001-324675 



WL3l:OOt?n^hLI:. HI 1 (a) tt«±a>« 
«i» Bl 1 (b)lii^Ho. 2 4mm (X^'J 



[0 o 8 4] -bBSlKaHMIi -SfzTRWLfcftttS 
($1-5) <&#ff/^> JilT 

[0 0 8 5] 

in 1] 





f (mm] 




! fl 


0 


ft 


£> 


HP 


14 


! * 




mif 


w 


! Ml 


ar 


IHPtf 1 BFU 




11.79 


401 


3.0 


j 753 


•2L33 


3436 


35J05 


•\m 


-536 


j 1051 


28.40 


u 


1.0 


441 


n 


113.0 


2.4 


— i. 


11.78 


401 


10 


| 753 






klS 


•15695 


•526 


j 105i 


2839 


ii 


IjO 


441 


9.0 


1313 


2.4 




11.71 


40* 


10 


i m 


•&83 


43JS 


30.72 


■828.4 


-536 


! 1051 


2832 


23 


1.4 


445 


9.0 


70i 


U 


4 ! 


113* 


40.T 


10 


751) 


•2L54 


3431 




•2859.1 ; 


•526 


! 1051 


28.40 


11 


IjO 


44.4 


19 


2415 


U 


■ I 


11.77 


401 


3.0 


75.4 


-23.05 




34.28 


-1956.7 ! 


•536 


| 1051 


2839 


2.0 


L2 


44.7 


M 


165.2 


u 



56] 














im 


1 2] 






v4 


v5 


v7 


v8 


,9 


vlO 


dPgF4 


dPgP5 


1 dPgF7 


dPgFB 


dPgF9 


dPgFlO 


l ! 


2U0 


23.80 


45.00 


23.83 


35.08 


95.00 


0.0220 


0.0181 


0.0005 


05123 


0.0011 


0.0385 


2 ! 


2056 


23.78 


47.11 


2140 


30.40 


9050 


0.0217 


0.0136 


■QJ0001 


0D136 


0.0055 


0.0386 


3 J 


2353 


24.40 


45.00 


24.40 


41.01 


95.00 


0.0123 


0.0136 


0.0005 


0.0136 


-0.0084 


0.0463 


4 ! 
i 


2056 


23.78 


9500 


24.40 


26.30 


9050 


0.0217 


0.0136 


0.C385 


0.0136 


0.0146 


0.0386 


5 | 


2250 


26.10 


47.11 


24.40 


25.70 


90.30 


0.C2S1 


0.0142 


-QjOOOI 


0.O136 


0.0162 


0.0386 



[0 0 8 7] 
[Si 3] 

<mm<DMi&i > 



<mn&tomm3> 





Glass 


dPgF 




L4 


PBH72 


O. 022 


OHARA 


L5 


TIH53 


0.0181 


OHARA 


L7 


BAN13 


O. 0005 


OHARA 


L8 


SF57 


0.0123 


SCHOTT 


L9 


LASF36A 


O. OOll 


SCHOTT 


LIO 


CAFK95 


O. 0385 


SUMITA 





Glass 


dPgF 




L4 


SF57 


O. 0123 


SCHOTT 


L5 


SFLD60 


0.0136 


SUMITA 


L7 


BAH13 


O. 0005 


OHARA 


L8 


SFLD60 


0.0136 


SUMITA 


L9 


LASFN31 J 


-O. 0084 


SCHOTT 


LIO 


SFPL53 


0. 0463 


OHARA 



[008 8] 
[Si 4] 

<m&<DBm2 > 



[0 O 9 O] 
[Si 6] 





Glass 


dPgF 




L4 


SF59 


O. 0217 


SCHOTT 


L5 


FDS90 


O. 0136 


HOYA 


L7 


BAFN10 


-O. 0001 


SCHOTT 


L8 


SFLD60 


O. 0136 


SUMITA 


L9 


LASF32 


O. 0055 


SCHOTT 


LIO 


S-FPL52 


O. 0386 


OHARA 



[00 8 9] 
[11 5] 



[0 0 9 1] 
[117] 





Glass 


dPgF 




L4 


SF59 


0. 0217 


SCHOTT 


L5 


FDS90 


0. 0136 


HOYA 


L7 


CAFK95 


0. 0385 


SUMITA 


L8 


SFLD60 


0. 0136 


SUMITA 


L9 


STIH23 


0. 0146 


OHARA 


LIO 


SFPL52 


0. 0386 


OHARA 



(17) 



$#B8 2001-324675 





Glass 


dPgF 




L4 


S-NPH1 


0. 0261 


OHARA 


L5 


FDS30 


0. 0142 


HOYA 


L7 


BAFN10 


-0. 0001 


SCHOTT 


L8 


SFLD60 


0. 0136 


SUMITA 


L9 


S-TIH11 


0. 0162 


OHARA 


L10 


S-FPL52 


0. 0386 


OHARA 



[0 0 9 2] ifzfcUT, f !4U:/X±R0>*jSffi«L 

sM\ *fc* f ilifSl 8U>XQiO)«jSffiK. f 2 (4 
m2#U>XG 2 C0m£^gfL f3tt*3 8L/>XG 3 0) 
f 4 tt#«9l1 l^XLiMAJijfcjSffilL 
f5l*#3*®*1 2 U>XLi20)*i±.«^ffiB**-r. 
*fc % E X PliU>X±*IZfelt4']*S*&fi«<Dflfcoi 

a^6. K/h*«rAfS«a)Bai*-ea)ffi«. bfl(4L/> 

5 6 4. 1 nmfCftCt^a-Cfcio 

[00 93] V 41*314 U>XL4$«JfcT4»tt 

narsaittcDdiBicfcit-BT^^a. i/ 8 i*f eu> 

9 U>XL 9 S««r^W»a>d»J3felt*7'^'<». 
i/10tt*1 O U>XL 10 ^«^-r^^«(Dd|i(zfelt^ 
7«^^^"To dPgF 4 lt m4U>XL 4 ^ 

*rtr*a#<&**#«M4. dP g F 5 i4. msu>x 

8 U>XL 8 *«*-r*W#(D*«»tktt. dPgF 

9 i4. »9 u>XL 9 *«*r*H#a>ji*5Miktt. dp 

[0 0 9 4] Xtt0>j&gg6 

*XlUU>Xl 0<Ol^tl*>IZ©^»^.fe«3t*}#0 0 
/^5R, 5G P SB£&¥ls^X7 tO>m\zm*Mb 

£¥U>XfZfclNT!4. J5lTOtt«^tttg3&<*dfte,tl 

4. 

(2) «j5ffi«lZj±KT*#fc/<-;/$^* — a^ufi^ 



(3) 7-f M;^«j©fH!>MJ^*ttA< < |:<, ^ 

(4) «*ft*«3&«J:<»jES*lTt^4Zfc. 

(5) net. 

[0095] ±&mm<Dtem\z7F$tit Z L, hp^t- * 

X^U>Xl4±lBttS; (1) - (7) sassL-cfcy* 

[O O 9 6] Xffia>ti$n7 

hi 4(4. *mwcom&otem7\z%&&^mm7r;&& 

3 O 1 <©*^**«B8»f^-r«l*H-eft«. Hi 4lz 
^£*l£cfcdfz. COS¥ii^gl3 O 1 14. 

Il^*;u5 oiz^&r-f a^iz. JR»S»fl/<*;u5 o 

3&^<DJ5»*2 O e— AX^'J 6 

¥U>X7i:^t^ 0 Ha£<7>JJ2s£7|zfclNT(4. 
L>X 7 £±12l*t^h.**<7)3gte(&fgffifzfclt£ UKD7 
t-^XiU>Xl O^Of^i LTl>4o ft. Hfz 
fcl*T. 2 0 0(4. 

[0 0 9 7] jR4tfi«fl/<*;i,5 o Jifz!4#ii*rt rz 
fi»S7-^«*ft, B38*3fcXtf®l*<Z>«*ttSS. & 

3tX2 oiiiftt- Ax^u 6 o$aa«^ti? 

«*ttSSOSP336<SSSSfz^a*4x. S^U>X7fz 

[00 98] ±ffiS»<B»ffilZ^LfcUhn:7*— *X 
SU>Xl*±Ettfl6 (1) - (7) £3&£LTfciJ. - 
*i£Hl 4 lz^£;h.£fi¥£!8*S£filz*se-r * C <h |z 

cfcor. sintatfp-3Xhttsa«ts, l** 
[0099] mmo>m&8 

<D^^^^«tBS^lz^-r«^HT*fc4o Hi 5fZ^£*i 
££5fz. :^S¥II^I3 o 214. 7>^i20 

;m-7hi 1 o^^tt^o ±>^— TtW— ;uzi_- s 
1 1 014. R . G. B<BjSfe»««Stotft£#fflLTE 
^J^^^7-7-r^i let. c*i$EH£JB»*li-4 



(18) 



4#H8 2 001-324675 



2 1*. P-> KV>ir<7U— $ 1 3 »JI/-I/>XS1 

I R t±&tt) ^UXASOOt^^o TIR?U 
XA6 OOlt Si Oy^XWJUv^ e O 1 <tm2CD 

M6 0 2 f«/M7^V -J ZTZft LT^fRllEg 

[Ol OO] &tz. e¥^i^gi3 O 2 1*. DMD 
(digital micromirror device) IT-SOOi, S¥b 
>X7«t^t§ c DMDl^f 500li, MEMS (mi 
cro electromechanical system) ££ffir£j£^ Lf::II]$li5l 
TKmi-Vfo&o DMDfTSOOlt »7^^P = 7 

IT®t^r^5 7-0i^^t> • *-:?(D2tt£iir£Ui 
l/>Xioan^ 0 «L HI=S3l*T* 200I*. g 

[oi oi] mi cd^'jxa^p 7^601 onmizx 

G<DH»*»Zj:y±JR|*<**u DMDIT5 0 0CA 
ITT&o DMDI^F 5 O OOmftOWL'^z.^— 
«T£»Lfc*5fc2 Oli* T I R7°'JXA6 O 00#1 
£»iflU a¥U>X7|Ccfc y ^'J—> 8 

[0 1 0 2] ±ISHJ6<D^Sgfz^LfrU hP7t-^)X 
I^U>Xl*_tfBtef£ (1) ~ (7) SaSLtfcy, Z 

[0 1 0 3] ft. DMD|^5 O OfZft*_T. G L V 
(grating light valve) M^^mi^X t cfc l^o ^^CD 

yi/-f-f>y*?SMEMSatBCcfc y 2*7C«L < 

lii *5ca)Tu-r*^*aiB^JLfctia>-e&y. si 5 

CODMD^^fB O O^GL V*^lZ«**il* C £ "C 37 

[0104] *t % h/N*;u^*^(7)a^i±Jif5llJfi 

[0 1 0 5] 

^X^U>X(Ccfc^l*. ftfrst (1) (4) 
^^-^;u^5t^ct. T-u-b> Ky 

tfSM 2 u>X(DU±/^-$/hS < MBt 5 c 1 1:* 



[01 06] *fc, lf^3l20U hP7t- ^X^L/> 

xiccktLi*. ftfta (5) ^^s-r^^^ica^E^ttx 

[0 1 O 7] *fc % f|3fcJl3<Z>U hP7t- ±FX^U> 

XlcJ:*Ll*. fefpst (6) *»£^5.fc3lc«jSc**iT 

AMPK *««r S C £ A< rT*S £ ft 4' 
[01 08] *fc. ft^^40>u hP7t- ^xiu> 
XlCcfcjUi. (7) (i 2) *-c*3lfi-r4 

[0 1 0 9] lf^c3l5(DU hP7t-^X^L/> 

xicj:^i*. ftfra d3)^b (16) £t?£>££-t 

[0 11O] $fc, i^]|6(DU hP7t-*XiL/> 

Xfrjcshl*. ftttst (17)M(18) £T:£3S£-r 

[0111] mtz. m*m7 o&^mm^miz^ti 

[0 112] *fc, »3R«8<Da^£!a^«»l::J:;h 

i*. «a^-< h/<)\s?&mMLtz^ mmm. p-px 
[0113] »*«9oa^a^ssrcj:*i 

(DMDf) £«BLfc, lit, P — PX K 

[0114] wsjtai ooa^^a^ggfcj:^ 
if. MEMsa«izj:yissgsti.fr. «/j^^u— T< 

^StL^^-< h/*;u?*^ (glvI) ^^i£Lfc. X 



(19) 
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XfzfUU (a) tt^dttS. (b) li^ffiilR^£;K 

xichu (a) iiN±o««sB, (b) itmx&m 

[0 4] 3&66<D»ffl2i::«5U hP7t-*XiU> 

XlcglL. (a) li*dJSa. (b) liMttHRSt** 
"To 

[0 5] HS£CDff2S|2lC&£L/ hP7t-^X^U> 

XlCgiU (a) (*N_k<Dtf|J|K&Bk (b) 

[0 6] 88i6(D»ffi3i::«SU hP7t-*Xil/> 
XlzliU (a) f*#Ai&& % (b) fiSftJttSISiK 

[0 7] Sll6<7>»ffll3lZ«ft U hP7t-^Xil/> 
XlCglU (a) aM±OttJKfiB. (b) 

[0 8] ieaga>j&ffl4(z«5u hP7t-^xiu> 

XdHU (a) tt^jfiJte*. (b) l£S«Jtt»£ij* 
To 

[0 9] HS£<Dff2£|4lZ&£ l/HP7t-^X^U> 



XizML. (a) ttNJtOflMUM. (b) l*g*#iS 

[010] mmommsizm&i, v-wi*— jj^mis 

>X\ZML. (a) liSEjgJttS. (b) li^ffiHXM£^ 

"To 

[01 1] 5gJfi(0^ffi5|Z«4b hP7t- Jl^mis 

>X\zML. (a) r*N±Ott««. (b) 

[01 2] (a) - (b) |* % 

[013] *st$km&.TS*%w<nwmoMm 6 
¥^a^ss<7>^^s^«EB§wic^*r«^0r*&^o 

[014] j&homkoj&jb i 
MO3fe^^^aB§wic^-rei^0T*&^o 

[015] *«noxiK<DiMt8i=ff«ja:*fiK^aE 

Gi 1gli*U>X. G 2 ' «2*1/>X, G 3 as 
3l*U>X. Li L2 f 2l/>X, 

L3 ^3U>X. L 4 I4l/>X, L 5 m5L/ 
>X. L 6 $6 1/>X, L 7 17U>X, L 8 

*8l/>X, L9 ^9U>X. Lio 0 U> 

X, Lii J11l/>X, L12S1 2L/>X, S 

to t*y. 1 #el 7, 1 o a^u>x. 

5R f 5G, 5B Biifi;M/t*;U* 5 0 R»tm 

*a/<*;u. 3oo ? 30i, 302 tS^SSatft 

fi, 5 00 DMDI^ 




(20) 



4f M 200 1 -3 2467 5 



[Sl2] 



(b) 



[i3] 
(a) 



&&&& 

SA TA 

10.24 mm 




i 1 1 i i i"i "r f i i i i t t 'i * ? -i "i 

-0.20 0.00 0.20 

MILLIMETERS 
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